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1. In the Comment by Gurevich and Vinokur1 and in
Refs. 2–4, the vortex crossing rate was calculated in the frame-
work of the London theory of superconductivity treating vor-
tex as a particle. It allows one to derive the energy of a sin-
gle vortex in thin-film superconducting strips as presented in
Eq. (1) of the Comment. However, one drawback of the Lon-
don theory is that one needs to introduce a cutoff ξcut, due to
the size of the vortex core, of the order of the coherence length
ξ(T ) at the temperatureT . Since the London theory treats vor-
tices as pointlike objects with a phase, Eq. (1) in the Comment
is not valid at distances smaller than ξ(T ) from the strip edges.
The cutoff, an inherent short-coming of the model, cannot be
fixed within the London theory. On the other hand, the vortex
crossing rate, Rv(I, T ), is very sensitive to the value of ξcut:3
Rv(I, T ) ≈ Ω(I, T, ν)
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where Ω(I, T, ν) ≈ 4piTc2Reff/(e2Φ20)(ν/2pi)1/2 is the
attempt frequency. The characteristic current is I0 =
cΦ0/(8piΛ), w is the film’s width, Reff is the effective resis-
tance and e ≃ 2.718. The exponent ν ≈ 110 was obtained
in Ref. 3 from measurements of Rv(I, T ) on NbN.5 Thus a
change in ξcut by 10% results in a large change of Rv(I, T )
by the factor 3 × 104. In Refs. 2 and 4 different values for
ξcut were used, thus resulting in very different crossing rates.
We stress that without employing a microscopic theory nei-
ther the London, nor the Ginzburg-Landau theories are suffi-
cient to obtain ξcut accurately at temperatures well below Tc,
where experiments of interest are performed.
In this situation, we can only estimate the cutoff parameter
ξcut from the data by Bartolf et al.5 for Rv(I, T ). We obtain
ξcut(5.5K) ≈ 3.9 nm for sample 1 (Tc = 12.73K). This value
should be compared with ξ(5.5K) ≈ 3.2 nm estimated from
Hc2 measurements, see Fig. 3 of Ref. 5. For sample 2 the re-
sults are similar. On the other hand, according to Gurevich and
Vinokur, ξcut(5.5K) ≈ 3.9 nm/(2 × 0.34) = 5.7 nm. We do
not think that “our” cutoff is any better justified than “theirs”.
As argued above, the discussion about the proper definition
of ξcut cannot be settled within the framework of the London
theory.
2. The concept of “vortex as a particle” is a rather crude ap-
proximation to describe the vortex energy near the film edges.
It is questionable for the process of vortex entry and exit,
because such processes occur on the length scale of ξ(T ).
In our view, only a microscopic theory can provide the cor-
rect description. We do not think that the “vortex as a parti-
cle” model can be improved significantly irrespective of the
boundary conditions used. Moreover, we are not aware of a
convincing argument in favor of the periodic boundary condi-
tions preferred by the authors of the Comment. Hence, we do
not think that the corrections, presented in the Comment, im-
prove this situation. To put this all in perspective, one should
keep in mind that the uncertainty in the factor (ξcut/w)110 is
much bigger than any corrections to the attempt frequency Ω,
due to a particular choice of boundary conditions.
3. In Refs. 2 and 4 the single vortex crossing rate was de-
rived for uncorrelated crossings along the strip length L. Vor-
tices in the strip are noninteracting (uncorrelated) at distances
bigger than w. That is the reason why we evaluated the num-
ber of uncorrelated crossings of single vortices as L/w.
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